in cell phenotype that can result in autonomous growth. The significance of this conclusion lies in the fact that habituation occurs in the absence of a recognizable infectious agent and appears to have an epigenetic basis. This led Braun (3) to speculate that tumor transformation in plants does not necessarily involve either the introduction of foreign genetic information or somatic mutation that results in a permanent change in the cell genome. Direct confirmation of this hypothesis, however, depends upon demonstrating that cloned, habituated tissue lines are tumorigenic in grafting tests and that the same lines satisfy the essential criteria for epigenetic changes (17) .
MATERIALS AND METHODS
Plant cells and tissues cultured in vitro sometimes become autonomous of certain growth factors. This phenomenon is termed habituation and was discovered by Gautheret (6) during his work on the in vitro culture of carrot. Habituation relative to auxin has been found to occur in a large number of plants including Scorzonera (7) , Vitis vinifera (18) , Nicotiana tabaccum (4) , Helianthus annuus (10) , Lilium longiflorum (20) , and Zea mays (9) . It has also been encountered for cytokinins, amino acids, and several vitamins (8, 11, 22) . Habituation has been observed, in some cases, as a gradual process at the tissue level, while in others it occurs rapidly. By comparing the growth response of tissues on media with and without auxin, it was found that during serial propagation, tissues often increase in degree of habituation (17) . During prolonged culture, a few habituated cells arise in the tissue and then, because these cells proliferate more rapidly than nonhabituated cells, the degree of habituation of the tissue increases with time. However, Buiatti and coworkers (4) obtained 100% habituation of tissue from germinated seeds of Nicotiana bigelonii after a very short period of culture on a hormone containing medium. Another example of fast habituation is L. longiflorum which becomes auxinindependent after a short cultivation period (20 were collected and subjected to SDS-PAGE as described by Laemmli (14) . An estimated 100 gg of protein were loaded per test sample, and the gels were stained with silver. Replicate gels in which half or twice the amount of protein used in the gel shown in Figure 2 gave the same results, confirming the reproducibility of the assays. Figure 1 . We have isolated a number of soybean callus phenotypes which sfill exhibit habituation 14 months after the initiation of the experiment.
Following the experiments described above, we studied hormonal involvements during and after habituation induction in greater detail and also investigated changes in protein patterns of various phenotypes resulting from such an experiment. Soybean tissue was plated on 5 induction media as indicated in Table I Figure 2 (lane 1). However, when the tissue was preincubated on PiBA-containing media for 1 d and then transferred to hormone-free medium, an alteration in the pattern ofsteady-state proteins became apparent. The most significant change observed was the accumulation of higher molecular weight proteins in concert with the disappearance of lower molecular weight proteins (Figure 2) . Lanes (19) in a manner similar to habituation, making the latter a useful model for the study of neoplastic phenomena in plants. The neoplastic (tumorous) state in plants, thus appears to be epigenetic in nature and both habituation and crown gall development depend for their expression on the persistent, but suppressible, activation of select genes that are present in a cell.
